It has been shown previously that antimony evaporated onto a Au (111) 
I. INTRODUCTION Oxidation of metals at room temperature and below, at least at low oxygen pressures, generally occurs in three stages: chemisorption, a fast-oxidation stage, and much slower field-assisted difFusion. ' The first two stages are the ones which have been studied in most oxidation experiments in ultrahigh-vacuum (UHV) facilities near room temperature.
It has been proposed' that the fastoxidation stage occurs when a chemisorbed oxygen atom acquires electron charge from the metal; the force between this atom and its image charge is great enough to cause place exchange between the oxygen and a metal atom in the substrate. The oxide layer so produced can have a thickness of 1 -4 atomic layers before the image force becomes too weak to break the metal-metal bond and cause place exchange. Earlier experiments in our laboratory indicate that this multilayer of oxide can grow on a bulk metal as a single structure which propagates across the metal surface. Formation of the multilayer requires a rearrangement of the near-surface substrate atoms, and it appears that it is favorable to rearrange the lower layer(s) at the same time as the outer one. This process will be aided by the heat of chemisorption. ' The present work extends previous studies on Pb, ' Bi, and Sn (Ref. 6) Figure 3 shows the oxygen uptake for Sb films after saturation oxidation. The oxygen uptake is roughly proportional to the Sb coverage to about 0.9 ML, at which point there is a decrease in the slope of the uptake curve.
The oxygen intensity is essentially constant after about 1.7 ML.
On deposition of the Sb, the Au Auger peak shifted 0.2 eV to lower energy, in agreement with earlier work. After oxidation, the peak shifted back to the position for clean gold. This implies that the Sb-Au "bonds" are broken by the oxidation, and is consistent with the LEED observations below. (Fig. 9) As discussed above, the thickness of the saturation oxide layer is about 8.5 A both for bulk Sb and Sb films thicker than 1.7 ML. Since the final oxide layer incorporates almost two layers of Sb atoms, this raises the question of whether this oxide forms one layer at a time, or as a double layer. For the bulk sample, this oxide clearly grows laterally across the surface as a double layer, rather than layer by layer. This is shown by the fact that the oxygen uptake curve in Fig. 1 The beginning of the double layer would also be expected to cause a break in the SbO"curve in Fig. 9 , as seen in the cases of Pb (Ref. 4) Mott, Oxid. Met. 2, 59 (1970) .
